Qing Fei Xiao Yan Wan had been incorporated into the existing "Chinese Pharmacopoeia", protected by patents. The manufacturing process of it was scientific and its compatibility was reasonable. It was also shown by clinical trials that the efficacy is exact. Clinical trials and experiment studies had confirmed the efficacy and some mechanism for the treatment of respiratory diseases, which were summaried in this paper. Combined with the experimental results (published in another paper), the other prospect application was further discussed.
Introduction
Qing Fei Xiao Yan Wan (QFXYW) has been included into the current Pharmacopoeia of China and in the patent protection for 20 years.
On the basis of "Ma Xing Shi Gan Tang" from "Treatise on Febrile Diseases" [1] [2], QFXYW is composed by Ephedra sinica, Cypsum fibrosum, Armeniacae seme (parch), Angle worm, Great burdock achene, Tansymustard seed, Bezoar and Cornu antelopis [3] . It is made by modern honey pill production technology with low temperature vaccum drying process. Especially when the vacuum drying technology is at 4˚C, the evaporation and thermal components can be preserved to the maximum extent [4] . While traditional high-temperature drying technology affects seriously heat-sensitive components, for example, Calculus bovis is easily volatile degenera-
Efficacy of Compound
QFXYW could be used for treating upper respiratory tract infection, acute bronchitis, chronic bronchitis acute episode and pneumonia, which mainly showing pulmonary retention of begma, asthma, chest and hypochondrium gas pains, expectoration yellow thick, cough with lung heat [19] - [21] . QFXYW had antipyretic and analgesic effects on fever or headache due to upper respiratory tract infections, bronchitis, or pneumonia. By detoxification and disinfection, dephlogisticate effects were had on these diseases for bacterial infections, which fully reflected the dual role of QFXYW in "antipyretic" and "anti-inflammatory" [21] .
QFXYW could rapidly eliminate inflammation, restrain the symptoms of cough, sputum and shortness of breath, and effectively shorten the duration [20] [21] . During every treatment phase of respiratory diseases, especially in phase II of sequential therapy, it could be added, the sensitivity could be significantly increased [22] .
Efficacy Range and Theoretical Foundation
In Modern Medicine, respiratory disease was usually treated by bronchodilators, nebulized therapy, anti-inflammatory drugs, asthma andcough medicine [23] - [28] . Cough, the core symptoms of respiratory diseases, corresponded to "Tussis", "Asthma" in Traditional Chinese Medicine [29] [30] . In Traditional Chinese Medicine, coughs were divided into several categories. The most typical one, wind-heat and pulmonary retention of phlegmopyrexia cough, showing cough and shortness of breath, excessive phlegm, chest and hypochondrium engorgement, yellow thick spit, could be healed by QFXYW [22] [31] .
Respiratory viral infection is a major cause of "Asthma" and "Tissis" in both children and adults [32] . Among the respiratory viruses, influenzavirus is a particularly important pathogen due to its enormous morbidity and mortality in annual epidemics [33] - [35] . The influenza A (H1N1) emerged in the spring of 2009 and caused the first influenza pandemic in the 21 st century [36] [37] . With the emergence of the H1N1 virus, numerous treatment studies were had in patients or animals infected with this virus. At last, QFXYW was approved as the preferred Traditional Chinese Medicine for the prevention and treatment of influenza A (H1N1) in Tianjin [31] .
At present, contaminated atmospheric environment by fog and haze had a serious impact on the human health in most Chinese regions. The particulate matter less than or equal to 2.5 microns in diameter (PM 2.5) could enter into the respiratory tract [38] , then the tracheal mucosa were stimulated and damaged, the ability of killing viruses and bacteria decreased, which could cause the lung infection [39] [40] . According to the Traditional Chinese Medical theory, the gas (PM ≤ 2.5) could stimulate the body to produce fire-heat. The main symptoms included the nasal passages dry, sore, dry cough, spitting sticky yellow, sore throats and chest oppressed. These could be healed by QFXYW [41] [42] .
When treating cough, Traditional Chinese Medicine focused highly on dispersion removing obstruction, ra-ther than grabbing the evil [43] . During cough, evil was very predominant, so the drug for opening the inhibited lung-energy was preferred, such as Ephedra, Gypsum and Ma Xing Shi Gan Tang. QFXYW from Ma Xing Shi Gan Tang, contained Ephedra and Gypsum. These suggested that QFXYW could be applied to cure respiratory diseases.
Clinical Trials

COPD
COPD pathological features were chronic inflammation, the airway [44] - [48] vascular remodeling for inflammation injury and repairmen. At present, it ranked No. 4 in the cause of death worldwide [49] . Acute exacerbation of COPD was caused by retention of turbid phlegm in the lung, stagnated heat and adverse rising of pulmonary gas [50] [51]. The syndrome "phlegm-heat stagnating in the lung" was common, QFXYW could treat this acute exacerbation of COPD. Enshun LIU [52] had investigated the clinical effects of QFXYW on 120 cases. It was found that QFXYW could relieve fever and have a more significant effect on Yellow urine. At the same time, it could effectively relieve the degree of airway obstruction, which was evidenced by the increase of FEV1, (FEV1 measured)/(FEV1 estimated) and FEV1/FVC. In a word, it could alleviate all the symptoms to reduce the risk of disease complications. Dongsheng LI [53] also found that adding QFXYW had better effects than the modern medicine alone. Clinical treating efficiency of cough, expectoration and pulmonary rattle in experimental group were significantly higher than those in control group. Enshun LIU [52] also found that adding QFXYW didn't improve the sputum color.
Children's Viral Pneumonia
According to Traditional Chinese Medicine theory, children's viral pneumonia belongs to Cough and Dyspnea, which characteristic werewind-heat closed-lung and phlegm-heat closed lungs [54] . All of 106 cases investigated by Xiaomin ZHAO [55] were wind-heat closed lung, phlegm-heat closed lungs. The duration of rale and fever in adding QFXYW group was significantly shorter than that in the control group. It was also confirmed that the earlier QFXYW was used, the better efficacy was. No adverse effect occurred in adding QFXYW group, while 2 cases with gastrointestinal discomfort turned up in control group [55] .
Experiment Studies
Bacteriostasis Experiments in Vitro
The antibacterial activity in vitro of QFXYW was verificated by Fang Bai [56] . QFXYW had the significant antibacterial and fungicidal effects on Gram-positive bacteris, such as Streptococcus pneumoniae, Streptococcus septic and Staphylococcus aureus [56] . Especially the antibacterial activity to Staphylococcus aureus was very strong, which was 4 -8 times than that of Lin Shi Yan Ning San and Chuan Jiao Wan [56] .
The activity against Gram-negative bacteria of QFXYW was poor. Except Haemophilus influenzae, no significant antibacterial activity to Escherichia coli, Pseudomonas aeruginosa bacteria, Klebsiella pneumoniae, or Proteus was found [56] .
QFXYW had no significant effect on the fungi Candida albicans [56] .
Network of Pharmacological Experiments
It was found that 19 of 55 chemical compositions of QFXYW might act respectively on the 9 inflammation-related pathway by intervening 11 targets such as HRAS or PDPK 1 [21] . The gene expression profile of QFXYW related experiments showed that there were totally 55 different expression genes-15 up-regulated genes and 40 down-regulated genes [21] . FAK, ERK1 and Fc εRI-α gene expression were significantly reduced, NCR3 gene expression also was reduced. This QFXYW could improve airway inflammation by intervening focal adhesion, Fc Epsilon RI and ERK/MAPK ways. Arctigenin significantly inhibited the increase of FAK and ERK1 gene expression. Cholic acid significantly reduced Fc Epsilon RI α and ERK1 gene expression. Sinapic acid had an efficient inhibitory effect on all of these 3 genes expression. The representative compositions-Arctigenin, Mustard acid and Cholic acid of QFXYW played an anti-inflammatory effect by regulating ERK1, FAK and Fc εRI Alpha gene expression and adjusting ERK/MAPK, focal adhesion and Fc εRI route. Overall, QFXYW involved in the regulation of focal adhesion, Fc εRI, Toll-like receptor, NK cell-mediated cytotoxicity and ERK/MAPK, 5 signal transduction pathways directly related to inflammation, by adjusting the key genes (MAPK3/ERK1) expression.
Animal Experiments
The Mechanism of Regulating the β2 Receptor Pathway to Relieve Asthma
It was found that citric acid-induced cough was apparently inhibited, the cough frequency was effectively reduced, the cough incubation period was significantly extended in guinea pigs by QFXYW [20] [57] [58] . The contraction of isolated trachea from guinea pigs was significantly inhibited in vitro. The latent period of the histamine-induced asthma was obviously prolonged in guinea pigs.
When the β2 receptor was activated, the corresponding effects for reducing and eliminating asthma would be produced, which helped inhibit proliferation and antagonize remodeling of airway smooth muscle [59] - [63] . The ciliary movement could be enhanced in epithelial cells, the absorption of Na + and Cl − was increased, the water exclusion and clear mucus were promoted [64] . The microvascular crack was inhibited, which could avoid leakage in vascular endothelial cells. The synthesis and secretion of surface active material were promoted in alveolar type II cells [65] .
When the β2 receptor pathway was blocked by blocking agent, β2-AR agonist activity of QFXYW disappeared [12] . It proved that the mechanism of inhibiting airway smooth muscle contraction about QFXYW was achieved through the β2 AR-mediated g-protein signaling pathways [12] .
When the β2 receptors-ligand pathway was blocked, the relaxation effect on smooth muscle contraction about QFXYW disappeared. While the pathway was unblocked, the relaxation effect on vascular smooth muscle was obvious. It was deduced that the ephedrine of ephedra played an important role in antasthmatic effect of QFXYW [12] .
According to the analysis of the compatibility of QFXYW prescription, Ephedra was the principal drug. By Traditional Chinese Medicine bioactive selecting experiment, the antiasthmatic effect of QFXYW was the strongest in all drugs which contained the same concentration ephedrine [12] . It was speculated that the other ingredients of the prescription could help ephedrine to excite β-2 receptor. These suggested the good synergy relations between ingredients of this prescription, and the scientific compatibilities of QFXYW.
The QFXYW Anti-Inflammatory Mechanism by Regulating the Metal Enzyme Expression
Matrix Metalloproteinases (MMPs) belonged to the endopeptidase family with zinc ions structure activated by calcium ions, MMPs could degradate almost all of extracellular matrix [66] - [69] . They played an important role in disease progression such as inflammation, wound healing and tumor invasion [70] - [73] .
Dynamic equilibrium between MMP-9 and TIMP-1 was now considered as a mark of homeostasis between airway tissue destruction and restoration [74] . MMP-9 (gelatinase B) could degradate elastic fiber, gelatin and IV, V type collagen. It was confirmed that MMP-9 took part in the COPD pathogenesis. COPD mainly showed the destruction of alveolar matrix, alveolar structures, the formation of emphysema airway remodeling, and resulted airflow obstruction [73] [75] . It was reported that the MMP-9 expression in pulmonary parenchyma was significantly associated with smoking and negatively associated with FEV1 [76] [77] . TIMPs were endogenous inhibitor of MMPs, could promote the extracellular matrix (ECM) to deposit, inhibit ECM to degradate, and restrain smooth muscle and epithelial cells to proliferate [78] . In all TIMPs, TIMP-1 was the most active and its specific activity of inhibiting MMP-9 could be induced by a variety of cytokines [79] .
In the sputum of COPD patients, the content of MMP-9 and TIMP-1 were significantly higher than those in healthy people, while the value of MMP-9/TIMP-1 was lower than normal [80] . Meanwhile, the ratio (MMP-9/ TIMP-1) was positively associated with the 1th second forced expiratory volume. These indicated that the im-balance of MMP-9/TIMP-1 was an important factor for COPD.
Enshun Liu [81] found that the matrix MMP-9 expression in lung tissues of COPD rat increased enormously. It was confirmed that the enzyme took part in the occurrence and development of COPD. In the acute attack stage, COPD was characterized by the imbalance of MMP-9/TIMP-1 resulted from the raising TIMP-1, which caused ECM deposition and airway remodeling [73] [74] [77] [79] . Further research found that with the intervention of QFXYW, MMP-9 and TIMP-1 expression in rats decreased significantly, moreover, the inhibition of the TIMP-1 expression was more efficient [81] . These hinted that the expression inhibition of MMP-9 and TIMP-1 could reduce the degradation of lung matrix, prevent the excessive accrementition of extracellular matrix, and extenuate the remodeling of airway. The above was the main mechanism of QFXYW for regulating MMP to cure COPD.
Prospect
The clinical trials had confirmed that QFXYW could be used for treating COPD and children's viral pneumonia. It could effectively relieve fever, cough and asthma, improve lung function and duration, and also have no side effect. By the bacteriostasis experiments in vitro and the network pharmacology essays, anti-inflammatory mechanisms were revealed at different levels. Except for the anti-inflammatory and relieving asthma, animal experiments could further elucidate other possible mechanisms. In short, series of studies confirmed that the compatibility of QFXYW was reasonable, which could contribute to relieving fever, cough, asthma and anti-inflammatory. These suggest QFXYW could be used for treating respiratory diseases.
On the basis of mechanism, the cough medicine could be divided into two categories-central and peripheral antitussive [82] . The cough type and effective pathway need to be clarified by further studies. Based on our preexperiment results, QFXYW might have effect on the drug-related chemical receptors, which inhibited the bronchial mucosa stimulation reactivity to cure peripheral antitussive (related results in another paper). The central antitussive effect of QFXYW is still required to be further verified in the center cough model, where laryngeal nerve was stimulated by electricity.
